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* Objective 
- Map From Process Description To Operation Cost 


* Purpose 


- Inform Decisions Concerning Technology Alternatives 
BEFORE Operations Are In Place 
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* Implementation: 
- Process Model 
- Operations Model 
- Financial Model 
* General: 
- Incorporates Technical Information About Process 
* Builds Cost Up From Technical Detail 
- Must Be Able To Address Implications Of Change In 
+ Product Design or 
+ Process Operation - Incl. Production Volume 
* Remember: 
- The Purpose Of A PBCM Is To Inform Technical Decisions 
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* Comparing options 
- Materials 
- Processes 
- Designs 
- Exogenous conditions 
* Identifying cost drivers 
* Considering hypothetical developments 
* Characterizing strategic strengths 
* Quantifying necessary performance improvements 
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* Steel Baseline 
- Honda Odyssey minivan 


- Complete Body in White : 148 pieces 
- BIW Weight : approx. 370 kg 
* RTM Glass Composite Intensive Vehicle (CIV) 
- Complete Body in White : 8 pieces, plus steel inserts 
- BIW Weight : approx. 240 kg 


- Baseline design uses glass reinforced composites 
produced by RTM 


* Hypothetical Designs 
- Carbon fiber or SMC 
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Total Parts Production & Assembly Cost 


$2,500 
N — Steel 


RTM Glass 
$2,000 — SMC 


$1,500 


Unit Cost per Body 


$1,000 
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Uses of Cost Models in Technical Decision-making 


TI H- Lie) 3.080 Econ & Enviro Issues In Materials Selection 
Pl MERE retta Sons dE neo Randolph Kirchain 


$2,000 
$1,800 - 
$1,600 -| | cli EE = a 
$1,400 | E 
$1,200 +- — i | 
$1,000 - å Å 

$800 - = — 

$600 + — 

$400 + —— 7 

$200 4- i 

so MI 
Steel 


ke 


| 


Engineering Economic Analysis: Slide 14 


Steel: 57 parts 
RTM: 2 parts + 20 inserts 
SMC: 9 parts + 20 inserts 


Steel RTM SMC 59 
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Steel 


Hybrid 5% 


Hybrid 30% 
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* Initial model development 


- Integrated DFB laser and 
electro-absorptive modulator 
on an InP platform (1550nm) 


Figure removed for copyright reasons. 


Schematic of DFB laser with 
* Assessment of Integration ats modulator on InP 
(Two Additional Cases) platform. 


- Monolithically Integrated 
Laser-Modulator 


- Discrete Devices, Single 
Package 


- Discrete Packages 


Source: Alcatel Optronics. 
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e Mimics production from bare substrate through 
assembly, packaging, and final test 


* Provides full flexibility in building a process flow 


* Captures effect of process derived yields at testing 
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1. Provides a generic platform to discuss the cost of 
process and product developments 


2. Quantifies impact of future scale growth 
3. Identifies key cost drivers 


4. Quantifies necessary process performance 
hurdles 
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1. Provides a generic platform to discuss the cost of 
process and product developments 


2. Quantifies impact of future scale growth 


3. Identifies cost drivers 


4. Quantifies necessary process performance 
hurdles 
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1. Provides a generic platform to discuss the cost of 
process and product developments 


2. Quantifies impact of future scale growth 


3. Identifies cost drivers 


4. Quantifies necessary process performance 
hurdles 
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Unit Cost (USD) 
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From: 

E Fuchs, E Bruce, R Ram, & R Ki in “Process Based Cost 
Modeling of Photonics Manufacture: The Cost-Competitiveness of 
Monolithic Integration of a 1550nm DFB Laser and An Electro- 
Absorptive Modulator on an InP Platform” in press Journal of 
Lightwave Technology 
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Monolithically Integrated 


— Discrete Device, 
Single Package 


= Discrete Package 
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* Objective 
- Map From Process Description To Operation Cost 
* Purpose 


- Inform Decisions Concerning Technology Alternatives 
BEFORE Operations Are In Place 


oduct Descriptio: 

Pert Geometry 
Meitarel Proparijas Production 
: MA Cost 
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* PBCM forecasts manufacturing requirements > costs 
- Processing requirements 


e Cycle times, equipment specifications 
- Resource requirements 


e Number of tools, equipment, and laborers 


* How do technology changes impact manufacturing cost? 
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* Models are created by decomposing problem from cost backwards 
- Determine what characteristics, 11, effect cost 


- Determine what characteristics, 12, effect I1 
... and so on until... 
- Determine how process description effects In 


Intermediate E 
siro _ Operation 
Characteristics j Cost 


Process 
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Mode) works from inguis fo costs 


<2 Modeler worss from costs to ingurs 
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* Define Question To Be Answered 

* Identify Relevant Cost Elements 

* Diagram Process Operations & Material Flows 
* Relate Cost To What Is Known 


* Understand Uncertain Characteristics 
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